Aim of this theoretical paper is to review the ontological status of so-called altered states of consciousness, suggesting a revision of their common interpretation as abnormal, or anyway lessthan-normal conditions. The term Non-Ordinary Mental Expressions (NOMEs), is described and emphasized as a new conceptual tool allowing a more comprehensive interpretation of the varieties of the normal albeit non ordinary consciousness experiences and their implications in the mindbody relationship.
Introduction
Uncommon or exceptional, hardly explainable experiences and the encounter with the "Unknown" have intrigued and challenged peoples, philosophers, priests, artists and physicians since the prehistory in all cultures, engendering a profound influence in the weltanschauung (view of the world), the spirituality and the cultural development of the whole humanity. Shamans (the term means "man of knowledge") of all ages have probed the reality as a whole − including the visible and the invisible, what is at the boundaries between ordinary and non-ordinary experience or is seemingly placed beyond it − in order to comprehend the relationship between man, Nature and reality, the meaning of life and death, as well as to take care and heal diseased people. Both Eastern and Western philosophies stem from a common core, the prehistoric pan-Asiatic shamanism, from which ancient medicine developed as well − traditional Chinese medicine and acupuncture in Taoism, āyurveda medicine (the term means, knowledge of life) in Veda tradition, as well as ἐγκοίμησις (enkoimesis) the incubation techniques used in the temples of Imhotep and Asclepius in ancient Egypt and Greece, respectively (Facco, 2014; Facco & Tagliagambe, 2020) . Incubation can be considered as the first form of hypnosis used in ancient medicine as a psychosomatic procedure able to favor recovery and a valuable analgesic allowing for surgery. Even Parmenides, the great philosopher of the Being and Nihil − named by Plato "Venerable and Awesome" in the Theaetetus (183e) − was also iatros (physician), iatromantis (healer), expert in incubation and founder of the medical Eleatic school (Facco & Tagliagambe, 2020; Kingsley, 1999; Vecchio, 2004) . The concept of altered states of consciousness (ASC) has been introduced in medicine by Ludwig in 1966 in a review encompassing both the physiological and pathological ones with the aim to describe their common aspects and denominators, and the conditions necessary for their emergence. He wisely emphasized the risk of conceptual pitfalls in his general approach, as well as the (at least partly) artificial nature of any classification and concluded that "many ASC serve as final common pathways for many different forms of human expression, both maladaptive and adaptive". Later on, ASCs have been classified from a strictly neurophysiological and psychobiological perspective Vaitl et al., 2005) , while other authors have also suggested the need for a revision of the very concept of ASC (Revonsuo, Kallio, & Sikka, 2009 ). In short, ASCs are a huge, complex and intriguing topic, which has accompanied the humankind since time immemorial. As such, they are a relevant part of the physiology of mind, the proper comprehension of which involves a multidisciplinary and metaphilosophical approach encompassing their meanings as well as their deep, inescapable epistemological implications. The aim of this article is to reappraise and, hopefully, help overcoming the concept of ASC as it has been conceived from a narrow psychobiological perspective and differentiate physiological Non-Ordinary Mental Expressions (NOMEs), from pathological ASCs, in order to avoid a misleading overlapping. In fact, their possible commonalities, as emphasized by Ludwig himself, are useful to check the relationship between physiology and pathology, but the ruling positivist stance adopted by medicine has been too easily inclined to equate what is ostensibly odd to "altered", i.e., a dysfunctional or pathological phenomenon.
About ASCs
Ludwig defined ASCs as "any mental state(s) induced by various physiological, psychological, or pharmacological maneuvers or agents, which can be recognized subjectively by the individual himself (or by an objective observer of the individual) as representing a sufficient deviation in subjective experience or psychological functioning from certain general norms for that individual during alert waking consciousness" (Ludwig, 1966) . His classification included five groups of causes or triggers (see Table 1 ) and mentioned a wide range of possible ASCs without systematically framing them in a structured list. He held an open-minded approach − contemplating a wide range of ASCs (also mentioning the incubation techniques in ancient Egypt and Greece) and looking for possible commonalities between different ASCs − a fact also witnessed by taking LSD for experimental purposes in order to check the effects on himself. In 2005 the ASC Consortium, an European institution founded in 1998 with the aim to conceptualize and systematically explore ASCs in the context of neurosciences, has classified ASCs adopting empirical-descriptive criteria as a base to develop an ASC model (Vaitl et al., 2005) ; however, to our knowledge, the ASC Consortium has not published anything since then. The authors have classified ASCs according to their origin − i.e., spontaneous, induced, or pathological − (see Table 2 ) and, after a short description including phenomenal features and their possible neurocorrelates, draw the following conclusions:
1. Spontaneous ASCs seem to be related to transient cortical activity and arousal changes and "vanish when the central arousal system returns to normal levels either by voluntary control, biological rhythms (sleep-wake cycles), or resuscitation". 2. Physical and physiological factors have a huge impact on brain functions, leading to different experiences related to the surplus or deficit of energy to the brain. 3. The wealth of available data on psychological procedures of induction allows to develop new functional models of ASC changes of consciousness and cognition and experimental methods to test them. 4. Pathological processes yielding ASCs involve different ways of affecting brain function, which seem to be organized in hierarchical levels, given that the stream of consciousness depends on integrated and coherent neural processes. Their pathological changes also hold the concept of neurobiological modularity, the nature of which remains broadly unknown yet.
5. Brain activation seems to be an essential factor for both awareness and behavior. The former may range from a narrow, focused attention to a broadest extended form of contemplation of all things and from forgetting oneself to an intensified feeling of one's unique being. Likewise, the sensory dynamics may range between two opposite poles, e.g., from anesthesia to hypersensitivity, and may yield perceptions unrelated to appropriate physical stimuli. Ludwig (1966) , Vaitl et al (2005) gathered pathological and non-pathological ASCs in a whole. However, their list of ASCs is largely incomplete. For example, the author did not include the ASCs induced by psychotropic drugs, while the list of those caused by brain injuries was largely incomplete [the reader can find a detailed analysis of them in the seminal work by Plum and Posner Stupor and Coma (1980) ]. In our opinion, the most relevant authors' conclusion is the acknowledgement that most ASC features may be detected only from a first person perspective (1PP) − i.e., from subjects' narration of their experience. This implicitly acknowledges the limits of the ruling positivist-objectivist stance of medical science in the understanding of subjective phenomena; on the other hand, the analysis and conclusions of Vaitl et al. (2005) remain solidly based on such a perspective. The same goes for the article by , where the authors took into account only a limited number of ASCs (sleep, general anesthesia, coma and vegetative state) from a strictly neurobiological reductionist perspective. The mentioned ASCs were again classified according to their origin and were conceived as physiologically, pharmacologically, and pathologically altered conscious states, marked by regional and/or global changes of brain metabolism. Their analysis, despite useful in the assessment of some brain mechanisms associated to different ASCs, is far from providing an appropriate outline of their huge variety and meaning. Later on, the traditional concept of ASC has been questioned (Revonsuo et al., 2009 ), emphasizing the fact that an ASC does not depend on a plain alteration of perception or consciousness per se; rather, it is marked by changes of the informational or representational relationships between consciousness and the world, i.e., a matter of misinterpretation. Interestingly, they emphasized that, unlike Ludwig definition, one may not be aware of one's own ASC; this is certainly true for pathological ASCs but it may occur only in selected cases of non-pathological ones, like the spontaneous experience of other identities in deep hypnosis, followed by a post-hypnotic amnesia (Facco, Mendozzi, et al., 2019) . On the other hand, the authors still kept the view of ASCs as a heterogeneous mix of physiological and pathological phenomena, with the implicit inclination to consider all ASCs as an expression of a dysfunctional, pathologic, or anyway less-than-normal condition with respect to ordinary consciousness. The above-mentioned classifications of ASCs, despite useful as a first attempt to investigate and understand this intriguing topic, may be misleading for two main reasons: a) merging in a whole physiological and pathological conditions, strongly risks to a priori take all what is non-ordinary for dysfunctional, given their ostensible oddity with respect to the adopted weltanschauung; b) the ruling monist materialist stance of mainstream neuroscience and the mechanist-reductionist approach were born to investigate the physical reality only and, alone, are not suitable to properly comprehend the world of subjectivity. In other worlds, the problem of ASCs is endowed with the same huge epistemological and metaphysical implications involved in the foundation of the science of consciousness and the definition of the Self Facco & Fracas, 2018; . Therefore, it is advisable to take a critical look encompassing their previous description as well as the very concept of ASC and, hopefully, move beyond it. Here, we shall shortly analyze the data reported by Vaitl et al. (2005) seeking for possible pitfalls; then, the field of the NOMEs will be described and shortly analyzed in its general aspects and, finally, the main physical and epistemological implications will be synthetically discussed.
The problem of origin
Classifying ASCs according to their triggers, is misleading since specific stimuli able to exclusively yield a given ASC do not exist, while different ASCs may share common elements or may even greatly overlap in a common picture. For example, Near-death experiences (NDEs) have been considered as spontaneous events by the ASC Consortium. Instead, they are triggered by a wide range of different critical and non-critical events of both physical and psychological nature (NDElike experiences) − the former involving a loss of consciousness and the latter including existentially critical conditions, like role transitions (Charland-Verville et al., 2014; Facco & Agrillo, 2012b , 2012a Facco, Agrillo, & Greyson, 2015) . Furthermore, some triggers cannot be considered only as physical stimuli able to alter brain function per se without taking into account their intentional use and control by the subject.
Sleep and dream
Deep sleep and dream have been so far considered as ASCs, a fact revealing a naïve empirical approach based on, a), the common sense and the inclination to check differences as they appear to the ordinary consciousness, and, b) the Western traditional inclination to consider wakefulness superior to sleep. If it is undeniable that sleep is phenomenally different from wakefulness, it seems meaningless to separate the two conditions. In fact, we spend about one third of our life sleeping and incessantly shift between different levels of arousal, awareness, light and deep sleep, and dream. Therefore, it seems more correct considering them as an inseparable, functional, dynamic whole, rather than separating and substantializing them as ontologically different states. As a matter of facts, sleep is essential for life and a healthy consciousness, where a non-stop exchange of information between consciousness and the unconscious occurs, involving also a fruitful non-stop processing of information during sleep (Dijksterhuis & Nordgren, 2006; Ritter & Dijksterhuis, 2014) . Furthermore, the wakefulness-sleep cycle is embedded in the chronobiologic regulation and the natural rhythm of night and day. As a result, dealing with sleep as an ASC, looks like considering the night as an altered state of the day. It would be a meaningless definition stemming from the naïve perception of consciousness as the foundation of man, weirdly switched off by sleep and, as such, equated to a sort of temporary death, as well painted by Shakespeare in the Hamlet (Act III, Scene I): "To die − to sleep, No more; and by a sleep to say we end the hearthache… To die, to sleep; to sleep, perchance to dream − ay, there's the rub".
Fasting
Physiological stimuli like fasting may certainly alter the state of consciousness triggering illusions and hallucinations in anorexic patients, but fasting may also be the result of an intentional choice with its deep motivations and spiritual implications. It is a transcultural practice since time immemorial, practiced by ascetics and mystics and contemplated as a ritual practice by most, if not all religions, in order to enhance the control on one's drives, mind and body on the way of selfcontrol and the development of Self, up to the level of sanctity and enlightenment. Siddharta Gautama underwent a six-year long period of ascetic practice, at the end of which he discouraged the use of extreme fasting, since it may affect mental clarity. In Christian tradition, Jesus's fasting in the desert was an essential part of self-control and the liberation from the ego, allowing to triumph over the evil (Matthew 4, 1-2; Luke 4, 1-2), while short-lasting periods of abstinence and fasting are contemplated by all religions of the monotheistic tradition.
The so-call Anorexic Saints, like St. Catherine of Siena and St. Teresa of Avila, practiced extreme forms of fasting. Therefore, the problem of fasting cannot be properly comprehended from a narrow objectivistic neurobiological stance skipping all what is beyond brain circuitry or a classical psychoanalytic perspective focusing on psychodynamic aspects only. In the case of saints, psychoanalysis may certainly help investigating the biographical and psychosocial aspects of the anorexia (related to the female condition of their epoch), but the spiritual dimension and, in general, the relevance of Self transformation on the way of enlightenment and sanctity cannot be neglected from both religious and secular perspectives Madden, 1994) . Therefore, considering fasting only in its physical, neurobiological and psychodynamic aspects may be misleading.
Breathing
The role of breathing and its control play a role of paramount importance in both Eastern meditation techniques and in mystic currents of the Abrahamic tradition, a fact extending far beyond the limited though relevant physical aspect of CO2 and pH changes as a trigger of ASCs. Breath control in Yoga and Buddhist meditation ranges from the prāṇāyāma (the control of breathing rhythm), to kumbhaka (the prolonged arrest of breathing), to the awareness and monitoring of breathing without any voluntary control (e.g., in Vipaśyanā − pali Vipassanā − meditation). Likewise, several exercises of Chinese Qigong and Tàijíquán as well as Hatha Yoga call for a synchronization with breathing (Facco, 2014 (Facco, , 2017 . In the Christian mystic tradition, the close relationship between breathing rhythm, emotion and feeling was well known. A calm breathing was associated to a calm mind; in Hesychasm the inspiration corresponded to the reception of the Divine Spirit and the expiration to the withdrawal of the Ego, while arrest of respiration (at the end of each respiratory phase) corresponded to a suspension of ordinary life − to the boundary between life and death, the divine and the human, a sort of being dead in the world: "alive, yet not alive", as St. Paul said (Meister Eckhart, 2012) .
Spontaneous, physiological and/or occurring in extreme environmental conditions
Most if not all extreme environmental conditions are critical and stressful, but they do not play specific, different roles in the alteration of consciousness. For example, natural or man-made disasters, exposure, etc. may yield dissociative experiences or NDE, which have been considered as spontaneous in the ASC Consortium classification; likewise, sensory deprivation may occur in the context of extreme environmental conditions, such as being imprisoned in a cave or down a well or a mine. Relaxation, hypnosis and meditation are relevant intentional introspective activities, which, as such, are not "spontaneous" and share nothing with environmental critical conditions. Indeed, in the Īśvaragītā (XI, 47-49) − an ancient Sanskrit text belonging to the Kūrma Purāṇa − the appropriate and inappropriate places for a fruitful meditation are carefully described and exclude any uncomfortable or unpleasant setting, while their physiological nature as well as the intentional use of breathing control make any distinction between physiological and psychological factors specious. Indeed, even in such critical environmental conditions meditation may help keeping a better self-control and better managing one's resources, thus improving one's chances of survival. It happened in June 2018 to the 12 Thai boys who were trapped in the flooded cave of Tham Luang (province of Chiang Rai, Thailand) for 18 days. Their soccer coach Ekapol Chanthawong, who previously underwent a ten-years training in meditation as a Buddhist monk, taught them to meditate in order keep calmer and remain in full control during the long-awaited rescue.
From ASCs to Non-Ordinary Mental Expressions (NOMEs)
In his seminal work, Ludwig correctly gathered physiological and pathological ASCs, given his aim to check their possible common aspects. On the other hand, this mix has implicitly led other authors to equate non pathological ASCs to abnormal, or anyway less-than-normal conditions: this is a misleading conclusion based on naïve realism and the adopted weltanschauungg, which leads to what is ostensibly placed beyond it being a priori taken for abnormal. As previously emphasized, the term "altered" is ambiguous, since it may mean either modified, different, or disordered, while in domestic animals it may mean castrated or spay . As a result, the term "altered" has created more confusion than clarity, especially when both pathological and nonpathological conscious experiences and mind activities are merged in a whole, implicitly reinforcing the idea of something going wrong. Besides linguistic ambiguities, the concept of ASC is conceptually problematic because it depends on the definition of normality, a topic endowed with huge uncertainties. The concepts of normality and disease are statistical and conventional in nature: they closely dependent on the adopted paradigm and the available knowledge at any given time . When subjective phenomena are concerned, the uncertainty strongly increases, because all terms defining the inner world are much less defined than those indicating physical objects. As a result, a clear-cut exhaustive definition of consciousness is not available yet (and perhaps it will never be); likewise, other related concepts, such as the Self, have a wide range of meanings. Their meaning may in turn be limited or even distorted by specific philosophical, psychological and/or religious stances, while their proper comprehension calls for an interdisciplinary and metaphilosophical approach overcoming the usual ego centered, ethnocentric and chronocentric perspective Facco & Fracas, 2018; Facco, Lucangeli, et al., 2017) . Furthermore, ordinary consciousness is diachronic and dependent on sociocultural factors, as emphasized by Julian Jaynes (Jaynes, 1990 (Jaynes, , 2014 , while the identity remains an unresolved conundrum yet . As a result, some ASCs like visions, prophecies, and premonitory dreams were normal and even welcome facts in ancient times, while they are taken for odd, dysfunctional or even psychiatric symptoms in the modern era ruled by monist materialism (a metaphysical stance anyway). The concepts of normality, disorder and disease are endowed with relevant theoretical and practical implications, being mainly based on statistical assumptions and being at least partly conventional in nature; they are even more evasive when subjective symptoms and psychiatric disorders are concerned (Banzato, Mezzich, & Berganza, 2005; Berganza, Mezzich, & Pouncey, 2005; . Nevertheless, the ruling positivist inclination of medicine has yielded a sort of faith in the distinction between normality and pathology, where psychiatric disorders have been mainly defined as individual neurobiological disorders from a mechanistic-reductionist perspective. The belief in the universal value of such definitions and related management criteria may harm suffering people, when applied tout court to other cultures (Watters, 2011) , while the adoption of too strict definitions and diagnostic criteria may lead to normal subjects being wrongly taken for pathological (Frances, 2014) .
To summarize, the very concept of normal consciousness is ill defined at best, mostly referring to what implicitly appears to be the prevailing condition of ordinary people. Being the boundaries of normality undefined, non-ordinary states of the mind are likely to be misunderstood, with a high risk to classify as a disorder what is not (Wakefield, 2010) . Thus, it is more reasonable to refrain from seeking for a clear-cut limit between normality and pathology, and accept a wide grey area in between, where ostensibly odd but non-pathological experiences may occur − taking into account that oddity is conventional in nature, closely depending on the zeitgeist (the spirit of the times) and the adopted metaphysics (Facco, Mendozzi, et al., 2019) . This is the case of NOMEs, which do not call for any treatment but, rather, for being properly understood, instead of judging them from a narrow objectivistic mechanist-reductionist approach. It seems more appropriate to approach ASCs reappraising the wise definition of consciousness by William James: "It is that our normal waking consciousness, rational consciousness as we call it, is but one special type of consciousness, whilst all about it, parted from it by the filmiest of screens, there lie potential forms of consciousness entirely different. We may go through life without suspecting their existence; but apply the requisite stimulus, and at a touch they are there in all their completeness, definite types of mentality which probably somewhere have their field of application and adaptation. No account of the universe in its totality can be final which leaves these other forms of consciousness quite disregarded" (James, 1917, p. 111) .
In the process of revision of ASCs, Cardeña, Lynn J., & Krippner (2004 have introduced the concept of anomalous experience (AE), emphasizing the non-pathological nature of some uncommon, spontaneous experiences differing from the so-called normal ones. AEs are distinct from ASCs since they indicate a series of non-pathological experiences (such as synesthesias) which do not imply an ASC, despite they may share a partial overlapping with them (see Table 3 ). Hypnosis and meditation are not included in the AEs for two reasons: a) they may not yield unusual experiences; b) they are intentional procedures, rather than spontaneously occurring experiences. All AEs, insofar they are a matter of experience, may only be approached from a 1PP. Later on, the term NOME has been introduced (Cardeña & Facco, 2015; Facco, 2014; Facco et al., 2015) to encompass a wider series of experiences including both non-pathological ASCs and AEs, taking into account the above-mentioned definition of consciousness by William James. The term non-ordinary avoids tiling them to the concepts of normality vs. dysfunction; rather, it emphasizes their epistemological and metaphysical implications, i.e., their deviation from what is conventionally accepted. In other words, the concept of NOME includes the questions raised by their ostensible oddity and its relationship with the a priori adopted axioms and theories, an essential step for a proper method of study and interpretation. It is the same metaphilosophical problem implied in the study of the Self , which also calls for a metascientific approach overcoming the narrow positivist perspective of conventional medicine. Following the Theorem of Incompleteness by Gödel (see Raatikainen, 2018 as a review), the limits of provability in formal axiomatic theories are now clear − i.e., single rigorous scientific discipline necessarily include statements which can neither be mathematically proved nor disproved. For example, the anthropic principle that has been included in astrophysics it is an extrascientific principle in itself connecting the "antecedent" and the "subsequent", the physical conditions and the biologic constraints (Carter, 1974 (Carter, , 2011 Rebaglia, 1996) . Despite the application of Gödel's theorem to disciplines other than mathematics such as philosophy and neurosciences remains a matter of debate, it shows that one cannot reach the Galilean "mathematical certainty" despite allowing for a general success of biology and neuroscience (Buechner, 2010) . When the subjective world is concerned, such a metaphilosophical and metascientific approach is more relevant than in neurobiology, since the 1PP and the meaning of the experience are the conditio sine qua non for a proper understanding, a fact calling for an interdisciplinary approach including psychology, philosophy and anthropology. According to Husserl, modern sciences are but a technical professional limited derivation of philosophy, to be meant as the world of reason and knowledge, while one must ask himself whether the objectivism of positive sciences may be a transcendental naivety (Husserl, 1970) .
We have previously introduced the term NOMEs and partly dealt with them (Facco, 2018; Facco, Lucangeli, & Tressoldi, 2018 ), but we have not provided a list of them so far. Table 4 and Figure 1 show the varieties of NOMEs and the main conditions able to favor or induce them. Of course, this is only a first, provisional outline susceptible to further changes. Metaphorically, it must not be considered as a hard rock, but rather, as the changeable sand of the watershore, where some NOMEs might be withdrawn and others added in the future, according to further evidence. In Table 4 they have been listed in alphabetic order refraining from classifying them on the base of their hypothesized nature (e.g., those of seemingly religious or parapsychological nature) or possible triggers, in order to avoid any a priori constraint and meet the fact that most of them may belong to more than one single category. For example, mystic experiences may be cataphatic or apophatic Forman, 1998 ) − the former including visions belonging to specific denominations, the latter being marked by the absence of any image and, as such, independent from any specific belief and theology. Therefore, apophatic experiences share common elements with the tabula rasa of Meister Eckhart in Christian mystic tradition, the state of turīya in Veda, niroḍha in Patañjali Yoga-Sūtra and no-mind doctrine in Zen Buddhism and also include the meditation techniques allowing to reach this states (Facco, 2014 (Facco, , 2017 . Equally, they may share some common aspects with NDEs, OBEs [the first of which in Christendom has been described by St. Paul in the Second Letter to the Corinthians (Facco, 2010,pp. 142-145) ], and hallucinations, which have been traditionally considered a psychiatric phenomenon but may be experienced in up to 15% of non-clinical population (Bentall, 2014) . Likewise, hypnosis and meditation share several common aspects and both of them may give raise both apophatic and cataphatic-like experiences − viz., experiences of transcendent tonality associated to thriving imagination − while OBEs may easily be induced in highly hypnotizable subjects (Cardena, 2005; Cardena, Jonsson, Terhune, & Marcusson-Clavertz, 2013; Facco, 2017; Facco, Casiglia, et al., 2019) . Hypnosis and meditation have been included in Figure 1 both as NOMEs and procedures of induction, according to previous reports (Barnier & Nash, 2008; . The term trance has been also included in the list of NOMEs only to mention a traditional term related to ASCs; as a matter of facts, it is a generic, ambiguous, ill-defined term which may be assigned to most NOMEs and will hopefully be withdrawn in the future, once the topic will be better understood.
Previous classifications of ASCs have skipped the superior states of consciousness; this is not surprising, since the traditional inclination of medicine is to seek for less-than-normal or pathologic phenomena while the ruling materialist perspective a priori refuses what looks "immaterial" and/or has the flavor of transcendence. Nevertheless, they are of paramount importance in the comprehension of the physiology of mind, the nature of Self − especially the so-called spiritual Self e) The Spiritual Self according to William James, including his experience with nitrous oxyde (James, 1882 (James, , 1917 . f) The enlargement of Self (Arieti, 1967; Russell, 1912) . g) The superconscious according to Assagioli (1988) .
The so-called superconscious may occur as a transient experience, may be favored by psychotropic drugs or persist and become a steady new basal condition following a long philosophical-practical training, as it may occur in expert meditators and reach its highest, apparently unattainable levels in the great enlightened men of the history. Finally, we have included in the list of NOMEs some psi phenomena, for the sake of coherence with a rigorous but open-minded approach, taking into account their inescapable epistemological implications. Psi phenomena are traditionally considered a matter of parapsychology and, as such, usually discarded by scientific investigation, due to their ostensible oddity and incompatibility with the accepted axioms and theories. On the other hand, one must recognize that facts are never parapsychological in themselves: they may only be true or false. If so, science has the duty to falsify them (according to Popper, 1959) and, if proved to be false, they should be simply discarded, while, if shown to be true, they should be included in the accepted knowledge; should this be the case, it would imply an updating of the known laws of nature. In other words, a rigorous scientific study of these phenomena pertains to science, rather than parapsychology. Relegating them to the uncomfortable topic of parapsychology is a matter of prejudice rather than science: it pertains to the adopted or refused axioms and theories and not to facts in themselves, placing the problem on the plane of the relationship between orthodoxy and heresy. The psi phenomena included in the list of NOMEs have been classified into two groups according to Cardeña (2018) as extrasensorial perceptions (ESP) and psychokinesis (PK), which have been investigated by several rigorous studies. The mentioned article by Cardeña summarizes the results of 11 meta-analyses of studies on ESP and PK for a total of over 1,600 subjects, supporting the following conclusions: a) it is possible to record these phenomena and check or disprove their reality; b) Psi phenomena cannot be easily replicated on demand and their effect sizes are small and, thus, call for appropriate statistical techniques; c) the available results suggest the reality of at least part of them and exclude they be yielded by methodological flaws; d) their proper understanding and interpretation is still lacking. Therefore, it is a duty of science to properly understand them.
NOMEs and the mind-body-world relationship: physical and epistemogical implications
Most NOMEs − such as like NDE, mystic experiences, vision and prophecies − suggest the idea of other worlds and/or a wider dimension of reality with respect of the ordinarily accepted one. The latter in turn depends on the zeitgeist and the adopted weltanschauung − at this time ruled by classical thought and materialist monism, especially in the world of biology and medicine. Therefore, the core of the problem in NOME interpretation is the lack of plausibility and ostensible incompatibility with respect to the accepted model of reality. In this regard, one must be aware that the foundation of positivism and materialism is metaphysical in nature, i.e., is based on undemonstrated axioms. If this is the case, it is a duty of both the philosopher and the scientist to constantly wonder about their truthfulness, as clearly emphasized by Aristotle himself (Metaphysics, 1005b, 1-5), in order to avoid dogmatic drifts.
The ruling monist materialist stance of neuroscience can be considered as the long term result of the Descartes' error − i.e, the split of the mind-body unit resulting from the ontological separation between res cogitans and res extensa (Damasio, 1994; Facco & Fracas, 2018; − as well as the Galilean mathematical apriorism at the foundation of modern sciences (Burtt, 2003) . As Galileo stated in the Dialogue Concerning the Two Chief World Systems − Day First − "But taking man's understanding intensively, in so far as this term denotes understanding some proposition perfectly, I say that the human intellect does understand some of them perfectly, and thus in these it has as much absolute certainty as Nature itself has. Of such are the mathematical sciences alone; that is, geometry and arithmetic, in which the Divine intellect indeed knows infinitely more propositions, since it knows all. But with regard to those few which the human intellect does understand, I believe that its knowledge equals the Divine in objective certainty" (Galilei, 1632) As a result, medicine − the most humanistic of Galilean sciences − more and more focused on the Cartesian bodily earthen machine neglected the soul (mind), being it ostensibly immaterial. Nevertheless, the different ontology of the res cogitans and the res extensa − and thus their incommensurability − is an ill-founded, abstract metaphysical principle, a sort of rationalistic guillotine, since they constitute an inseparable mind-body unit in vivo. Then, the mathematical, mechanist-reductionist fragmentation of the living being has reduced the subject to a reified body codified as a class of parametric equivalences − a small clock (e.g., the La Mettrie's Machine Man, 1747) surrounded by the big clock of Newtonian universe (an obsolete view in modern physics). This stance has led to Hippocrates being inadvertently betrayed, given his concept of δύναμις (dýnamis), viz., the inseparable union and interrelationship of mind-body-environment (Facco & Tagliagambe, 2020) . As previously reported Facco & Fracas, 2018; Facco, Lucangeli, et al., 2017) , the arbitrary split of body and mind amounted to what has been named the original sin of Galilean sciences. In fact, the Descartes' radical dualism − assigning the soul to the exclusive competence of the Church and the body to the science − was a smart gimmick allowing for a compromise able to avoid an irreconcilable fracture between the Church and the nascent science. In short, the new sciences, when applied to living beings, reduced them to a set of mathematical quantitative parameters, skipping all what was incompatible with them. They were also imbued with naïve realism, marked by Galileo overestimation of the absolute, divine certainty obtainable by mathematics and the Newton's abstract concepts of absolute and relative time and space, the definition of which − a hard job, if possible − was axiomatically drawn from the fact that "time, space, place, and motion are very familiar to everyone" (Newton, 1726, Definition 8, Scholium) . It is worth noting that Newton, despite endorsing it, was not fully satisfied with the Descartes' mechanistic explanation of the world (its one-sidedness), a fact which led him to study alchemy for about 25 years (Schettino, 2017) . According to Aristotle, who in Metaphysics (1005b, 1-5) clearly warned that any rigorous demonstration remained a matter of δόξα (dóxa, opinion, relative knowledge), the classical concepts of space, time and matter − as well as the concepts of present and simultaneity − have been demolished by theory of relativity and quantum physics. The principle of locality, strongly supported by Einstein − who held the hypothesis of hidden variables in the attempt to explain the spooky actions at distance who considered quantum mechanics incomplete because through it the existence of entanglement, called "spooky actions ad distance", had to be assumed (Einstein, Podolsky, & Rosen, 1935) − has also been overcome with the demonstration of entanglement by quantum physic, now applied a t quantum cryptography and quantum information teleportation (Aspect, Grangier, & Roger, 1982; Fracas, 2017; Hill & Cox, 2012; Moreau et al., 2019; Musser, 2015) . A quantum biology is emerging in life sciences as well, while an increasing interest has raised on the hypothesis of quantum and/or quantum-like aspects of consciousness (Facco & Fracas, 2018; Grinberg-Zylberbaum, Delaflor, Attie, & Goswami, 1994; Poznanski, Tuszynski, & Feinberg, 2017; Standish, Johnson, Kozak, & Richards, 2003; Thaheld, 2010; Wackermann, Seiter, Keibel, & Walach, 2003) . In this regard, it is worth mentioning that the only scientists who rediscovered the relevance of subjectivity in science and devoted themselves to the study of consciousness in early 20 th century were quantum physicists, in an epoch where both psychology and neurology considered it unworthy of investigation. From the above discussion, one can consider from a solid scientific base what has been previously named the "plausibility of implausible" . It stems from the fact that: a) we know much less than we are inclined to believe; b) we are inclined to impose our mental categories and a priori assumptions to the Nature, seeing and accepting only what is compatible with them. Instead, the world is far from being reducible to phenomena as they appear to consciousness on the base of the adopted metaphysics, the use of dianoetic reason (mainly based on Aristotelian logic) and the resulting weltanschauung. It is a topic of huge complexity, which cannot be analyzed here (for further details see Facco, Lucangeli, et al., 2017) . Nevertheless, it is worth providing a short list of relevant data showing how little we know and how the Nature, as Feynman stated, is "absurd" (Feynman, 1985) , or, better, is absurd when observed through the prism of the classic thought: a) The known universe is limited by the cosmologic horizon, 95% of which is made of dark matter and energy. b) The Poincaré conjecture, demonstrated by Perelman in 2003 (O'Shea, 2008 , topologically considers the universe as a 3-sphere with 4 dimensions, while the string theory (experimentally unproven yet) considers up to 26 spatial dimensions (Fracas, 2017) . Therefore, one might speculate that unperceivable physical dimensions may exist, which might make what has been considered as transcendent so far as "physically" located beyond our human horizon. Anyway, even in our ordinary four-dimensional world (three spatial coordinates plus time), our capacity to observe facts is limited by our sense organs and available measurement devices. c) In quantum physics matter is no longer considered the primary manifestation of the physical world but rather an expression of the physical world directly related with the energy concentration: if so, materialist monism, which relies on the classical concept of matter, is physically obsolete now, besides being self-contradictory from metaphysical point of view (Facco & Fracas, 2018; Facco, Lucangeli, et al., 2017; Fracas, 2017; Severino, 2016; Wilczek, 2010) . As far as NOMEs are concerned, they are subjective universal phenomena of human mind across the ages and cannot be a priori reduced to a matter of plain brain circuitry and its dysfunction by a narrow materialist-reductionist neurobiological perspective. Of course, understanding their neurocorrelates remains a relevant aspect, but, alone, it leads to subjective aspects being lost once the process of reduction to brain circuitry is accomplished. Even if the so-called hard problem (Chalmers, 2013; Popper, Lindahl, & Arhem, 1993) has not been solved yet, NOMEs can be properly investigated according to the neurophenomenological approach introduced by Francisco Varela (Deplazes-Zemp, 2016; Rudrauf, Lutz, Cosmelli, Lachaux, & Le Van, 2003; Varela, 1996) , merging the 1PP and 3PP in a whole and taking in due account the meaning of experience. As mentioned above, they also call for a metascientific approach, i.e. a multidisciplinary perspective merging neurosciences, philosophy, anthropology and physics in a whole. In this approach, there is also a place for religions, to be faced through a metareligiousmetaphilosophical approach including both Eastern and Western philosophies, anthropology and psychology (for further details on the reasons and method of this approach, see Jullien, 2015; Pasqualotto, 2008) . According to Frazer (2009, Ch. 37) , religions, despite their different perspectives and methods, share the essential common purpose of science and philosophy, i.e., they represent the super-human effort to probe the great unsolved mysteries of life and death in a mostly unknown universe. Therefore, religion, when its philosophical aspects cleansed of dogmas and doctrinal inflexibilities are appraised, must be regarded as a valuable matter of knowledge of highest human values (Fung Yu-Lan, 1958) . This also may help overcoming the century-old ostensible Western incompatibilities between science and religion (in this context limited to the Church), which have led to the ill-founded compromise of the Two Magisteria (Alberts, 1998; Facco et al., 2015; Gould, 1997) . Indeed, religion and spirituality are an important, inescapable topic in medicine and psychology, despite misunderstood and disparaged by the materialist monist stance; in fact, the World Psychiatric Association and the World Health Organization have recognized their relevance for mental health and quality of life (Moreira-Almeida, Sharma, van Rensburg, Verhagen, & Cook, 2016). If the above discussion is correct, the plausibility of the implausible is the routinely faced enigma when dealing with NOMEs − as well as many other fields of knowledge, like the frontiers of modern physics − which cannot be simply solved by neglecting what is ostensibly incompatible with the adopted weltanschauung and/or a priori constraining them within the established knowledge. Therefore, the core of the problem is epistemological in nature and a shift of paradigm is required to properly investigate them. We hold a modified version of the theory of the Three Worlds by Eccles & Popper (Popper & Eccles, 1977) − where world 1 = physical reality, world 2 = mind-brain unit (the processor), and world 3 = the world of the products of mind, including science. This model (Facco & Fracas, 2018, Ch. 3) considers the world we know as a co-creation of the physical reality and the mind, since we cannot leave out of consideration the role of the mind-brain (with its qualia, perceptual features and operative system) as a transducer between the outer and the inner world, the latter being a representation of the former. If so, the relationship mind-world and the related epistemological implications may be schematically represented as follows ( Figure 2 ): Figure 2 : Schematic representation of the relationship between the outer world, the mind-brain unit, and the inner world, including the process of knowledge and the reciprocal influence between inputs from the outer world and its models.
The so-called pyramid of science belongs to the world 3, which in mainstream biology and medicine is based on classical physics and mathematics. Should quantum physics and chaos mathematics be added to orthodox ones, the outcome would undergo a huge change. The whole of experience, scientific and non-scientific knowledge (including beliefs, accepted myths, and religious views) is the base to create models of the world, but, at the same time, they behave as cultural filters preventing to perceive and/or accept what is ostensibly incompatible with them. Likewise, sense organs − as any recording equipment (e.g., EEG) − have their own limits and filters, i.e., the band pass of recordable events. As a result, the outer reality is known on the base of available information (always and necessarily a small part of it); furthermore, it is processed by the mind-brain operative system according to the limits imposed by sense organs, measuring instruments, and cultural filters dictated by the zeitgeist. The result of data processing only allows obtaining partial models of the relationships between facts. According to Metzinger & Gallese (2003) , the mind-brain is an intentional representational system, an ontological engine creating models of reality, starting from what is perceived and considered plausible. Anyway, models are not the reality in itself and, besides being necessarily partial, they belong to the world 3 (i.e., the "immaterial" world of consciousness), including science.
The representation of reality may be biased by false judgements − like the Plato's bad archer in the Theaetetus (194a), shooting wide off the mark − a fact leading to erroneous models being developed; anyway, even good models of reality, being unavoidably partial, are doomed to be overcome. Fortunately, science has the capacity to recognize errors, overcome the adopted models, and even self-reform by revising the adopted axioms and paradigm. This in turn leads to the weltanschauung being changed in an iterative process allowing for the improvement of knowledge. The above analysis shows the process of knowledge as a dynamic, unceasing one, hopefully leading to errors being recognized and filtered out along time; if so, at any given time what we know is an inseparable mix of true and false propositions, the latter to be hopefully recognized and removed by further investigations. In this process, there is a high risk to filter out also real facts, when they are ostensibly incompatible with the ruling zeitgeist. This is more likely to occur when dealing with subjective phenomena − especially with NOMEs − given the ruling materialist stance of science, in turn stemming from the axioms accepted since the beginning of modern science in 17 th century and never reappraised by mainstream medicine and biology. It is worth underscoring that medicine and psychology denied the relevance of consciousness in early 20 th century: paradoxically, quantum physicists (i.e., the scientists devoted par excellence to the study of the physical world) were the first who rediscovered the relevance of subjectivity in science in the general indifference of scientists competent in the study of human mind and brain. NOMEs may show a link with psychiatric and neurological disorders, as correctly emphasized by Ludwig, but this is not a good reason to paint all of them with a broad brush: the common aspects may help shedding light in those physiological processes, of which the pathological ones are the uncontrolled dysfunction. Neuropsychology is full of examples of these cases, like the relationship between speech and aphasias; as far as NOMEs are concerned, a similar link exists between the non-pathological experience of other identities and dissociative identity disorders (Facco, Mendozzi, et al., 2019) . On the other hand, some NOMEs may be regarded as better-than-normal conditions, i.e., meditation, hypnosis and superior state of consciousness: this is a topic of paramount importance, given their potentially relevant role in both medicine and psychology. Of course, the differential diagnosis between physiological and pathological condition remains a step of paramount importance. The essential criterion for their proper evaluation had been already stated by Plato in the Phaedrus (265a): "[Socrates] And of madness there were two kinds; one produced by human infirmity, the other was a divine release of the soul from the yoke of custom and convention". The latter wisely emphasizes what looks odd despite reflecting better-than-normal faculties of human mind and valuable cognition. They have imbued the whole history of arts, philosophy, religion, and science, the latter being marked by Kuhn's scientific revolutions (Kuhn, 1962) : without the Plato's divine release Einstein's great intuitions on relativity as well as the revolution introduced by quantum physics would not have been possible. Missing them due to a narrow, exclusivist materialist-reductionist perspective would lead to higher-order non-ordinary expressions of human mind being mistaken and lost forever.
